Abstract-Distortion in the power system plight cause many problems, periodic distortions cause unwanted harmonics, these harmonics does not contribute additional energy for load, instead it is dissipated as heat in the load. It is also effective in voltage and current waveforms distortion, leading to many problems within the power systems and also to other peripherals. Minimization of THD is critical task, in order to maintain the good efficiency of the power systems. Power conversion is globally necessary according to the user requirement, inverters are commonly used in the power conversion systems, which produce harmonics. The various filters are used to eliminate these harmonics. In this work an LC filter is proposed and studied experimentally coupling to the Five Phase Induction motor load, experimental results are obtained and compared the results with normal five phase inverter drive.
I. INTRODUCTION
Multi/Poly phase induction motors have wide range of applications in industries and aircraft applications due to its high torque and low maintenance, reducing the amplitude and increasing the frequency of torque pulsation, reducing the rotor harmonic current per phase without increasing the voltage per phase, lowering the dc-link current harmonics and higher reliability, high fault tolerance [1] - [4] . Harmonics at the load connected to inverter with long cable creates voltage sags which are very dominant factors in affecting the performance of the induction motor drive. Therefore the system deteriorates efficiency of the motor and causes voltage imbalance in the windings of the induction motor which intern generates dv/dt and ripple voltages in the converter and inverter systems output [5] .
Harmonic contents are polluting the power system loads by superimposing both current and voltage in the inverter, the inverter is constructed with nonlinear switches, which compensate odd harmonics. Harmonics are inconsistent objects that harms the power system in various effects like system failure, low power factor, motor torque pulsations and overheating in the power system are the major problems. Many researchers proposed various techniques to eliminate or suppress the content of the harmonics in the inverter. The dominant harmonic order in 5-phase inverter drive is 3rd order, 5th and every 5th multiple harmonic order is absent in the 5-phase inverter. The Challenge of reducing the harmonics generated by the non linear elements and to get a pure sine waveform at the output of the inverter is complex in power electronic system. The better solution to obtain the pure sine waveform is to use different types filters at the output of the inverter.
The harmonics at the output of the inverter appears in the series and parallel resonance form, the parallel resonance will be effect in amplification of the output line voltage distortions and series resonance will be effective as obnoxious maximum harmonics of the load current. Nonlinear loads like power switches in the inverter, switching ON/OFF at high speed will introduce harmonics and EMIs. These harmonics superimposed on fundamental pure sine wave and impact on the power systems performance by degrading the quality of the fundamental sine wave. Wide range of applications in power system will use filters to allow or block the particular band of frequencies. Filter are passive circuits, behaves as a blocking agent by affecting the harmonic content and it reduces THD. Many filter techniques are designed to filter out the harmonics at the output of the inverter [6] - [18] .
II. FIVE PHASE INDUCTION MOTOR DRIVE (FPIMD)
FPIMD is constructed using MOSFET as show in Fig.1 and the five phase signals are generated by the microcontroller kit. The switches P1-P5 represent the positive group of switches and P6-P10 represents negative group of switches. The switching pattern of FPIMD is as shown in Fig.2 . The impedance of LC filter of a fundamental frequency has been designed at desired frequency it should be capacitive in action. The passive components of LC coupling are impacts on lower order harmonics and ripple attenuation of high frequency of the inverter. The lower order harmonic in the converter has been chosen as 3 rd order which is the dominant harmonic in FPIMD, it needs to be suppressed to some extent. The PWM inverter with adjustable speed drives and fundamental voltage/frequency is different according to the user requirement. This paper enumerates the performance of FPIMD for the fundamental frequency of 8 Hz. For 8 Hz the 3 rd harmonic frequency is 24 Hz, therefore to remove this 3 rd harmonic order, LC filter with resonant frequency is designed to 24 Hz, inductor (L) and capacitor (C) values are calculated as follows.
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Where fR = resonant frequency The resonant frequency fR=24Hz has been designed with the LC component values are C= 1000 μF and L= 42 mH. LC filter with these parameters are implemented experimentally as shown in Fig.3 .
IV. EXPERIMENTAL RESULTS
Experimental circuit is constructed and five phase signals are programmed and interfaced to the inverter circuit. A five phase induction motor is used as load to measure the harmonics and THD at the output of five phase inverter drive. The parameters of five phase induction motor are shown in table 1. The FPIMD is operated with input voltage of VIN=32V, input frequency of fin= 8 Hz, with motor torque load of 0.13 Nm, motor speed is 235 RPM. FFT analysis has been done to measure the harmonics and THD at the Inverter output using Power analyser WT-500. The voltage and current waveforms of a phase with and without LC filter is as shown in Fig.4 and Fig.5 respectively. FFT analysis of FPIMD with and without LC filter is as shown in Fig.5 and Fig.6 respectively. The power analyzer is used to measure overall Total Harmonic Distortion in FPIMD with and without filter, as shown in table II. FPIMD is constructed and implemented experimentally to estimate the harmonics and total harmonic distortion. FPIMD is driven at low speed to measure the harmonics and THD. The harmonics are measured using FFT analysis by the power analyser and results are obtained. It is found that harmonic generation is reduced by using LC filter.The work is extended to study temperature analysis of five phase induction motor.
